4. Spectral data S5-S31
General methods
All chemicals were used as received unless otherwise noted. Reagent grade solvents (CH 2 Cl 2 , hexanes) were distilled prior to use. Chromatography was performed on silica (200-400 mesh). All reported NMR spectra were recorded on 400, 500 MHz and 600 MHz spectrometer. Chemical shifts (δ ppm) were determined with TMS as the internal reference; J values are given in Hz. Mass spectra were obtained via EI-MS, ESI-MS and FD-MS.
UV-Vis and fluorescence spectra were recorded in acetonitrile. For the determination of quantum yields, 2-aminopyridine (or quinine sulfate) in 0.5 M H 2 SO 4 was used as a standard. 9,9-Dioctyl-9H-fluorene-2,7- 
Experimental procedures of building block 1e and 3c

5-Bromo-2-(hexyloxy)-3-methoxybenzaldehyde
To a solution of 5-bromo-2-hydroxy-3-methoxybenzaldehyde (4.5 g, 19.5 mmol) in CH 3 CN (100 mL), under an atmosphere of nitrogen was added K 2 CO 3 (4.0 g, 29.2 mmol), and the mixture was stirred for 15 min prior to the dropwise addition of 1-bromohexane (4.1 mL, 29.2 mmol). The resultant suspension was heated at reflux for 16 h. The solution was poured into copious amount of water and extracted with dichloromethane. Combined organic layers were dried over MgSO 4 and the solvent was removed under vacuum. The product was purified by silica gel chromatography using hexanes / ethyl acetate (9/1) solution as eluent; white crystalline solid (6.1 g, 95%); Mp 34-35 °C.
4-(Hexyloxy)-3',5-dimethoxy-[1,1'-biphenyl]-3-carbaldehyde (1e)
5-Bromo-2-(hexyloxy)-3-methoxybenzaldehyde (1.65g, 5.0 mmol), K 2 CO 3 (1.40 g, 10 mmol), 3-methoxyphenylboronic acid (1.00 g, 5.5 mmol) and Pd(PPh 3 ) 4 (1.5 mol %) were taken in toluene/water (1:1) (12 mL). The mixture was stirred at 100 °C under an atmosphere of nitrogen for 12 h. The solution was poured into copious amount of water and extracted with ethyl acetate. Combined organic layers were dried over MgSO4 and the solvent was removed under reduced pressure. The product was purified by silica gel chromatography using hexanes/ethyl acetate (9/1) solution as eluent. Crystallization from hexane afforded a white crystalline 4, 159.4, 153.3, 151.1, 136.8, 132.4, 129.9, 128.0, 116.9, 116.6, 114.3, 5.2, 56.2, 55.4, 31.6, 30.0, 25.6, 22.6, 14 .0.
HRMS (EI) calcd for C 21 H 26 O 4 342.1831, found 342.1835.
1-(3,4-Dimethoxyphenyl)-2-phenylethane-1,2-dione (3c)
A solution of 1,2-dimethoxy-4-(phenylethynyl)benzene 7 (1.63 g, 6.8 mmol) and iodine (0.43, 3.4 mmol) in DMSO (7.5 mL) was stirred at 145 °C for 10 h. The reaction mixture was then cooled down to room temperature and aqueous solution of Na 2 S 2 O 4 (40 mL) was added. The resulting yellow crystals were filtrated and washed with water. Recrystallization from methanol afforded a yellow crystals ( 163.2, 153.8, 149.8, 147.6, 143.7, 142.1, 133.5, 131.8, 130.2, 129.8, 125.6, 123.7, 49.7 (Csp 3 ).
